A novel phosphodiesterase from Aspergillus niger and its application to the study of membrane-derived oligosaccharides and other glycerol-containing biopolymers.
A novel phosphodiesterase has been found in commercially available extracts of Aspergillus niger and has been partially purified by fractionation with acetone and chromatography on carboxymethylcellulose. The enzyme attacks glycerophosphodiester bonds with the liberation of free glycerol only. The synthetic substrate glucose 6-phospho-sn-1'(3')-glycerol is hydrolyzed with production of equivalent amounts of free glycerol and glucose 6-phosphate. Similarly, the enzymic hydrolysis of sn-glycero-3-phosphocholine liberates glycerol and phosphocholine. The hydrophilic head groups of membrane phospholipids of Escherichia coli are continuously transferred to a closely related family of oligosaccharides ("membrane-derived oligosaccharides") containing glucose as the sole sugar (van Golde, L. M. G., Schulman, H., and Kennedy, E. P. (1973) Proc. Natl. Acad. Sci. U. S. A. 70, 1368--1372). Oligosaccharide A-2 contains sn-1-glycerophosphate residues (derived from phosphatidylglycerol) in phosphodiester linkage. Treatment of this oligosaccharide with the phosphodiesterase led to the liberation of nearly all of the glycerol as free glycerol. Subsequent partial acid hydrolysis of the enzyme-treated oligosaccharide led to the recovery of glucose 6-phosphate in almost quantitative yield. The sn-1-glycerophosphate residues are therefore linked to position 6 of glucose units of the oligosaccharide. The activity of the enzyme is not restricted to glycerophosphodiesterases since it will hydrolyze phosphodiesters containing other polyols such as the synthetically prepared glucose 6-phospho-DL-1'(2'-hydroxy-3'-ethoxy)propane.